We study possibility to design fast current switch using wire explosion. It was carried out series of experiments on explosion of single wire connecting two coaxial cylindrical electrodes. Current with the amplitude value of 80 kA and rise time of 7 s flow through the 4-m tungsten wire. The outer magnetic field (up to 30 kG) was directed along the electrodes. Setup design allow to us to change the amplitude of current flowing between the electrodes and to measure the total resistance of interelectrode space. So we can study POS plasma dynamics with different currents (current amplitude is changed in range of 10-80 kA, current rise rate is changed in range of 10 9 -10 10 A/s) and magnetic field. We compare experimental data with results of simulations carried out by means of the 3D radiative magnetohydro dynamic code MARPLE 3D (KIAM RAS). We simulate (i) a stage of a wire explosion and plasma stirring in the inter-electrode gap, and (ii) a stage of a plasma switch performance. Numerical simulations allow to estimate a time we need to fill the volume between the coaxial electrodes with the plasma generated from the wire and switch inhomogeneity, and to study the switch dynamics dependence on the hydromagnetic instability as well as the Hall effect. The calculated switch evolution correlates with experimental data.
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I. THE EXPERIMENT SCHEME
The plates submerged into plasma don't shade a plasma radiation that allows to define the plasma location along cathode. 
II. THE EXPERIMENT DESCRIPTION
The copper POS anode 6 in Fig.1 through input insulator 9 was connected to the battery ( the capacity is 10 μF, the half-period is Т/2= 12 μs, the charge voltage is 25 kV). The cathode 3 is made from a stainless steel tube with internal diameter 80 mm; the thickness of a wall is 1.5 mm that is smaller than the skin-layer thickness. Thus the quasistationary magnetic field during ~280 μs almost free penetrate in a POS interelectrode gap. The field is created by the solenoid (C=1400 μF with operating voltage from 0.2 to 4.5 kV) which has been reeled up on the cathode. The solenoid magnetic field was measured by means of three loops located in the same plane; the loops can be moved along the axis direction. It is allow to receive the distribution of axial field BZ in POS gap. The frame pictures of the plasma radiation with 50 ns exposure time on on Fig.2 was obtained with usage of ICT. The probe-plates allow to definite the longitudinal and azimuthal plasma velocities. Probe-plates are located from the POS center to its end with step of 15 mm from each other. 
III. EXPERIMENTAL RESULTS
Neglecting the load resistance RL and wire inductance L W , we simplify formula (1) and it allows to us to estimate evolution of wire resistance:
We can see that during experiments with shunting load of L L =0.4µH the delay of wire explosion and onset of wire current are ~0.5µs and to reduction of wire current amplitude approximately of 30%. The decrease of load inductance leads to increase of delay time of wire explosion and onset of wire current ~2µs, i.e. the load inductance is less, the more delay. It is caused by voltage decreasing because of inductive division. The increase in a magnetic field up to 30 kG leads to increase in a delay of wire explosion up to ~ 2.2 µs and to essential reduction of wire current amplitude and duration of current pulse. This can be explained by high azimuthal driftage of plasma that leads to decrease in heating rate of a wire.
V. DISCUSSION
The main result of this study is that in the entirerange of the applied magnetic fields (up to 30 kG), it ispossible to fill the annular gap with POS plasma, which is produced upon an electric explosion of a carbon or tungsten wire. The low value of the longitudinal plasma velocity (~1 cm/µs) that was obtained for the tungsten wire allows one to expect efficient plasma spreading over the ring washer to a required concentration at the expense of an abrupt increase in the azimuthal velocity with an increase in both the POS current and the external magnetic field B z .
The high rate of the azimuthal plasma spreading can be used in the Baikal project and in the MOL facility [1] for solving the prepulse problem. In fact, the initial plasma parameters can be selected so as to reduce the plasma concentration at the prepulse stage as a result of azimuthal leveling and attain a value of ~10 13 -10 14 cm -3
by the main pulse onset, which is required for the realization of the erosion conditions. This will provide a free passage of a prepulse owing to a high concentration and create conditions for the current interruption at the stage of the main pulse. The wire resistance dynamics in an external magnetic field was studied for the first time. It is of indubitable interest for liner experiments [1, 2] . In addition, these results show that in the case of operation into a low inductance load, a blocking spark gap between the POS and load is required.
The possibility of filling the annular gap of the POS with plasma that is formed upon an electric explosion of a carbon or tungsten wire in a strong (up to 30 kG) magnetic field, which was demonstrated in these experiments, and the results of studying the gap filling dynamics, are the basis for the continuation of experiments with wires or filaments of lighter materials (carbon, polyethylene, etc.) and the use of a large diameter POS (in order to obtain a lower plasma concentration in its gap).
VI. NUMERICAL SIMULATION (RMHD CODE MARPLE_3D)
Physical model of plasma dynamics in MARPLE_3D is based on one-fluid two-temperature Braginskii model with generalized Ohm's law. The Hall effect is essential on the second stage of the simulation.
EOS and conductivity data tables were provided by V.G.Novikov, code TERMOS (KIAM RAS). Computations were carried out at supercomputer LOMONOSOV (MSU).
A. Filling the POS gap by wire's plasma
Computational domain: 2 cm < r < 4 cm, -1 cm < Z < 2 cm Mesh: 600K hexahedral cells (h = 0.05 cm)adapted to the initial wire position. Some difference between experimental and numerical data can be caused by inconsistency in initial data used in the simulation. For improving our numerical model we plan to develop "cold-start" simulation in MARPLE code. 
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